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Abstract: Wittig olefination of the aldehydes 2a/b gave the 2-bromo-dienes 3a/b. Regioselective cata-
lytic Sharpless asymmetric dihydroxylation (AD) led to the diols 4a/b with high enantiomeric excess
(ee > 94 %). Cascade reactions of Sa/b with dienolate 6 yielded 7a/b with excellent diastereomeric ex-
cess (de > 95 %). © 1997 Elsevier Science Ltd.

Enantiopure a-halo-a,B-unsaturated esters of type 5 (R = H) are useful precursers for the synthesis of az-
iridine derivatives' and various types of terpenoid natural productsz. There are basically two convenient meth-
ods for the synthesis of 5-unsubstituted a-halo esters § (R = H): the Peterson olefination and the Wittig- or
Horner-Emmons olefination. The chiral moiety is derived from D-mannitol.> We report here about the syn-
thesis of chiral 5-substituted a-halo-a,B-unsaturated esters 5a/b (R = Me, Ph) from easily accessible prochiral
dienes 3a/b by the catalytic asymmetric Sharpless dihydroxylation (AD).4
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The 2-bromo-dienes 3a/b were obtained by Wittig olefination of bromophosphorane 1 with aldehydes 2.

Oxidation of the prochiral 3a/b with AD-mix-c led only to the (Z)-diols 4a/b in excellent enantiomeric ex-
cess. No attack of the A*-bond was observed.® The configuration of the A>*-bond was determined by measur-
ing the *JCH) coupling.7 We applied the “mnemonic device” to estimate the face selectivity in this dihy-
droxylation.” Protection of the cis-diol of the compounds 4a/b with diethoxypropane/SnCl, gave the acetales
5a/b, which were used as Michael acceptors for anionically induced cascade reactions with the lithium dieno-
late 6. The resulting tricyclo[3.2.1.02’7]octanes 7a/b were formed with excellent diastereomeric excess. The
absolute stereochemistry of 7b was determined by X-ray structure analysis9 while the absolute configuration
of 7a was deduced from the CD spectrum which is similar to the spectra of both 7b and 7 (R = H).2
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